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I. INTRODUCTION ‘
This report contains the observations made at all of the

sitves of the Project Mercury Tracking and Ground Instrumentation
Range during the network drills preceddnp~ the scheduled launching
of the Mercury Network Test Vehicle (MNTV-1) in July 1961. The
launch was scheduled for July 31, 1961 and was preceded by a six-
day countdown stafting on July 25 which included two network
drills (NCG-378D or July 26 and NCG-378C on July 27). On July

31, the launch was postpbned indefinitely because of capsulé
equipment problems, so that observations of the site perfor-

mance with the Eapsule in orbit were not obtained. However, the

observations made during the network drills in which the capsuie
pass over the sites was simulated, are pértinent ahd are sum-
marized 1n this repoft. They were also transmitted orally to
NASA at an'observer debriefing held at Langley Field, Virginia
on August 8, 1961. ‘ S

The MNTV-1 mission had the objective of demonstrating | 2
the acguisitlon, radar fracking, computing and communication
features of the Mercupry Ground Range. The-MNTV-1 capsule
contained one S-band radar beason, one C-band radar beacon, two
unmodulated telemetry transmitters, two command receivers and
twe Minftrack beacons. Its trajectory was to be similar'ﬁo
that of the Mercury—Aﬁlas capsule (although in a higher and
more elliptical orbit) so that 1t woeuld ‘pass over the Range
~sites. The .capsule beacons and transmitters could be commanded
to turn "on" and "off" from the ground in order to. conserve
battery power. This feature would enablé the capsule-tdd
radiate for three_or more days so that if would be tracked by
the range, rot only on launch (F-0) -day but on at least two
succeeding -days (F+days) for the three orbits when it was in
rangé of the Mercury sites. It was equivalent, therefore, to )
at least threv three-orbit Mercury-Atlas launches 1n exercising =
the acquisicion and radar tracking équipment at the Mercury(J: :
range stations. ‘
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For this mission, observers from the Bell Telephone
Laboratories and Western Electric Oompany, as well as from NASA,

were stationed at all of the range sites. The deployment of the
BTL/WECo observers is given in Appendix B. The large number of

0y

observers resulted from the need to observe the performance of
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each radar and acquisition aid at all of the Range stations as

well as the performance of the computers and the communications

netwprk. Thé observers were also required to brief the sites

on the MNTV—l mission, because they carried much of the perti-

nenu data on tne mission to the site and because NASA Flight é:

Controllers were statloned only at the Mercury Control Center e
}‘(MCc) and Bermuda (BDA) Revised Brief System Tests (BST's)

and’ Detailed System Tests (DST's) were used during this mission

for the first time and comments on . their suitability were

solicited from the operaéing'p%rsonnel at the sites. ’

A The emphasis of tne observations,. in keeping with that
of she mission itself, was on acquisition, and tracking. The
observer s function was, therefore, to record quantitative mea- ~
sures of acquislition and tracking proficiéhcy,»es well as to

evaluate qualitatively the site's ability tc perform these

important funictions. 1In addition, M&O procedures, computer '
program performance, communications facllities and performance of

. peripheral_(as regards MNTV) equipment, was noted wherever
possible.

~ As noted above, 1t was not possible to realize the
~ 7 mailn mission objective of tracking a live orbital vehicle L
j ) Accordingly, actual tracking proficiency “and ability to engage - (:
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in smooth radar and command handover could not be determined.
However, some clear indication of potential problems in these
areas was obtained from observations of the site response to the
simulation. 1In addition, the data flow from site radars to the
computers and from the computers tothe sites, and network com-
munications were actively exercised.
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II. METHOD OF OBSERVATION

The initial task of the observers was to brief the site
personnel on the purpose and conduct the MNTV mission and to
describe the site’s role in the mission. -Fortunately, NASA
had prepared quite complte documentation for the MNTV mission
#hich was given to the observers at thelr initial briefing at
NASA, Langley on July 12, 1961. A second briefing was held at
WECo, New York City on July 18, 1961,

During the network drills, the observers were located
near the acquisition and radar consdles at the remote sites and
monitored the apprcpriate intercom loops as weil as. the perfor-
mance of the equipment. 'Observers at MCC and BDA performed
similar functions in the Operations Room and Communioations
Centér as specified in the BTL report, "Plan for Observation
of the Mercury Network Test Vehicle (MNTV) Missian" dated June
P8, 1961.

THraughout the scheduled range activity, (see Appendix
A) observers noted the site performance. Specific network acti-
vities were conducted in accordarice with countdown documents
supplied by NASA and carrled by observers to the Sites.

At the vonglusion of the simulated mission, a brief
Observer Report (Appendfx C) was transmitted to MCC. This
contained: ' ]

(1) Times and coordinates of radar and AAA tracking for
each pass, compared with predicted values,. Hand-
over times where appllcable,

(2)  Receipt times for AQ messages

(3) Transmit times for SUM messages

(4) A summary of TTY performance

(5) A brief evaluation of the exercise, including difficul-

ties noted and suggested changes.
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On August 8, 1961, the observers were de-briefed at a
meeting held at NASA, Langley during which specific comments
on site berformance and recommendations for changes were
presented to NASA. ‘This report records these observations and
recommendations. : ' %7
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“equipment would greatly alleviate this suspected weakness.*

III. SUMMARY OF OBSERVATIONS

The consensus of the Observers was that the Mefcury Range
would have supported the MNTV mission if it had been launched.
It was, however, the dgpinlaon of most observers that the Range . ?f
would have benefited greatly from scheduléﬁ notwork drills E.
during which the Mercury prbital missions?were simulated. ‘ ’
ﬁetwork drills had not been performed since those conducted
during the countdovn for the MA- 3 mission during April 1961
The only regularly scheduled network exercises were the
CADFISS tests which exercised only a small part of the M&0 team.

In additiod, Y’ was the opinicn o?”mdst‘observers that the *
Range sites were in greaf -need of realisitc tracking experience,
Since this function ”eceiues che least effective exerc;se even . - ..
in simulated driils, (except for BDA, CYI, and MUC, which. nave,
VATS and RAZEL equipment.and CNV which is -experic.aced with el L
actual launches) it gave evidence of greater weakness, Aluhough,-bluPrgi
actual tracking experience, e.g., with an MNTV capsule, would - ,L'
be most beneficial, the provision of all sifes with RAZEL-type ..

The radar handover procedure, which was’ 1ntroduced ouring

the MNTV network drills, was not effectively exerc*sed _during ' _ ﬁf
these drills since 1t was difficult to simulate handover in the ' :
absence of an active éapsule. ‘ . ﬁf,.g

. ‘ SR

Several other shurtcomings in site berformance wereﬂnuted. B ;,
CHief amoung these were unreliable status reporting , &nd- inade- ;;Vﬁéf
quate equipment record maintenance. - Equipment and procedural ) ’ ,;}
difficu;ties were uncovered (see Sectio V) but most of:.these - o _
are ausceptible to correction. . - _«"@\*

-

------ T ---u-....n‘--,--q-u-----w,l#'

*Radar trauking perfcrmance during the subsequent MA-Urmission~
substantiated this observation. ) -
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ir general, most observers felt that there was a real need
for tightening up the operation cof the sites to reduce some
of the apparent laxity and to instill a conviction of the need

for wiuorld-viiae teamwork if the Mercury mission is to succeed.
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IV. RECOMMENDATIONS
In this section a brief statemenrt of sach recommen-

dation derived from the observations made during the simulated
exercises 1s given. AT the end of each statement, the number
given corresponds to the paragraph number in the-report where
the nbservation which prompted the recommendation is described.
The recommendaticns are divided by subject matter
into (A) Equipment, (B) Procedures, (C) Personnel and Training.
A. Equilpment
1. TTY Communication
a. Improve the performance of the TTY circults to
CYI, and CIN. V-A-1l-a
b. Remove the inftermitfent fallure of the radar
encoding/transmission equipment at WHS which
resulted in an occasional transmission of a "BU"
instead of "JJ" code. V-A-1-b
c. The 2oRO TTY equipment in the FPS-16 building at
HAW should be move upstairs where operatcrs are
stationed to enable them to monitor the radar
printout. V-A-l-c
2. Voice Communication
a., Remove the cause of the echo noted at HAW on the
GSFC conference loop during test 378¢C  V-A-2-a
b. Adjust the voice level and clear the noise in the
GSFC loop reported by TEX. V-A-2-)b
3. Intercom
a. Equalize the intra-site intercom locop volume at
TEX. V-A-3-3
4, Computer Program
a. Investigate the feasibility of shortening the
CADFISS Roll Call program by conducting the test
with WOM earlier. V-A-4-a



Displays

a.

Install valid radar track lights on radar plot
boards as well as an automatic pen-down feature.
V=A-5-a

Antennas

a.

Provide a modification that will reduce fthe
incidence of recurrent breakage of the high fre-

quency dipole antennas. V-A-0-a

Investigate the use of strapping as a means for
avoiding the btreakage of screen welds on the
frame of the A and AR antennas. V-A-6-b

Acquisition System

a.

Reduce the acquisition bus errors noted at HAW
and BDA. V-A-T-a,b

Relocate the HIGH/LOW telemetry switch so that
it is closer to the acquisition aid operator.
V-A~T=-cC
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B.

Procedures

1.

Countdown

a, Require that the M&0 supervisor debrief the
operating personnel arter every exercise, real
or simulated. Provide doctrine and procedures
for this M&0 debriefing. V-B-l-a

b. Prcvide a briefing message from MCC routinely
at T-€ hours to signal the start of the network
operations., V-B-1-6

¢. Impress upon M& teams the importance of complete
and accurate status reporting. Assure them that’
the purpose of such reporting is not to criticize
their operation but to help them and the network.
V-B-1-c ‘

d. Provide adequate transportation at all sites to
accompodate crews arriving on a staggered-time
basis, V=-B-1-d )

TTY

a. Keep the Communications Center at all sites open

" continuously during missiovn and pre-mission time.
(Untii this recommendation is impiemented, insure
that TTY personnel are aware of the limitations
of @ TTY broadcast message issued ‘while other
stations are shut down.) V-B-2-a,b A

b. Adopt the DTG convention for TTY messages used
in the MNTV mission for all Mercury missions.
V-B=-2-c , 7

c¢. When non-CADFISS TTY traffic is permitted during
CADFISS tests, restrict the length of such
.messages to one minute or less. V-B-2-d

d. Insure that all communica%ions carriers are

coghizant of the start of the countdown and of
critical coverage. V-B-2-¢ ’

Iv-3

e >t 2t v <
y U P

SR S

b
Ly

el
]

TR [ g
(0 I“,» o

2,
'3

%

R A)
on ;‘m&n}:a A

bned I
TS

¥



TSN b e

e.

Instruct the TTY monitor at Honolulu to inform
the 3CC at HAW of TTY coenditions (over the

voice order wire circuit). V-B-2-f

Volce —

a.

b,

Restrict the number cof "taik" buttons simul- e
taneously depressed on the conference loop to 2

at most. Ther adjust levels consistent with

thils condition. V-B-3-2

Schedule MCC voice checks of the GSFC loop so _
as not to interfere with the set up at T-10 {z:
minutes of FP-2 voice circuit used for radar

handover between E3L, MCC, FDA. V-2-3-b

Station Records

a.’

[

Test

a.

Insure the maintenance of complete statlon
equipment records during hoth dcwn-mission

_and up-mission time. Supply appropriate and |

uniform forms on which these records may be

kept.  These should include provision for a

history. of equipment and ccmponent failures,

duratica of outages, and methods of repair.

V-B-4-a '

Require the formal recording and documentation L
of all equipment modifications. V-B-i-b ’

Devise and implement a test of the EGL/CNV
CADDAC data link as part of the Network Count.
V-B-5-a

In reports from GSFC to the sites on scoring
of the CADFISS 81 and 82 tests, omit scoring
azimuth and elevation since only range 1s
pertinent. ' V-B-5-b ) ‘

Install rangé targets for the radars at HAW
and-GYM if feasible. V-B-5-c ) ‘

IV - 4



Incorporate the changes in BST's and DST's described
in Appendix D. V-B-5-d

Establish a schedule for the running of BST's

and DST's at sites between missions. V-B-5-e

Radar

a.

Provide more realistic simulation of the radar
handover procedure. Amplify the existing hand-
over procedures to cover more conditions. Pro=-
vide required communications facilities for
exercising handover during network drills.
V-B-6-a

Provide for the release of the WOM radar from.
its WRE obligations to participate in MERCURY
network drills and site drills. V-B-6-Db

Acquisition System

a. Investigate possible dangers to AAA eguipment
if MNP data acquisition pr-cedures are followed. -
dbnsider providing perscrnel other than operator
to take data. V-B-T-a .
b. Define the best avallable source of data for the
AQ bus. Elaborate on apquisition procedures .
involving radar, ADC operator, and AAA operator. -
V-B-7-b
Timing _
a. Insure that all-wall clocks display GMT. V-B-8-a

-5
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- C.- Training and Personnel
' 1. Procedures
a. Provide a BST/DST to check out VATS and RAZEL
simulation gear. Include the status of simula-

tion gear in Status messages. V-C-1l-a -

b. Provide sites having simulat!. . gear with neces-
sary information to develop realistic and appro-
priate VATS and RAZEL programs. V-(=-1-b

¢c. Utllize the test aircraft when agailable, as a
simulation cevice for training. V-C-l-c -

d. Schedule regular network and site drills between (:
missions. Requiré that performance of M&O teams ‘ "
during such drills be reported to NASA/GSC for
analysis and comment. V=-C-1-d :

f 2. Simulation Equipment ,
- a. Modify the VATS and .RAZEL equipments to simulate
passes of 1ohger auration‘than 8 minutes.
V-C-2=~a - .
Provide sites with adequate instruction manuals
“for VATS and RAZEL simulatlon equipment. V-C-2-b
c. investigate the modification of the AAA equlipment,
such as reported by BDA to enable sites to cover
other TM frequencies, so that non-MERCURY
Satellités can be traékéd for training purposes.
V-C-2-c ) '
'd. Provide VATS simulation equipment at all sites,
N and RAZEL equipment at sites having VERLORT
radars. Provide RAZEL-type simulation equipment ooe
for sites having FPS-16 radars. V-C-2-d.
e. Provide separate monitor jacks at the MO, TM,
COMMTECH, AAA, and radar consoles. This will
provide facilitles for training new personnel
at these positions, as well as permitting observ-
ers'to monitor the loops. V-C=2-e

othatiala s
o’
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Convert the half-VATS simulation equipment at
Town Hill to full VATS equipment. V-C-2-f
Insure that the RAZEL simulation equipment and

the radar range simulator are properly lnscalled
and operative., V-C-2-g

Personnel

a.

Utilize site drills to help integrate system .
operations and instill team spirit. V-C-3-a
Institute a formallzed training program for new
operators. V-C-3-b

Attempt to lwmprove efficiency and reduce turn-
over by providing recreational facllities and
other inducements at the less attractive remcte
sites. V=-C=3~c

Provide some relief for the heavy adminlstrative
burden of the M and 0 supervison, V-C-3-d

"Iv-"f"-
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* RANGE OBSERVATIONS . ]

In this section, the observations made throughout the
network during the MNTV-1 network exercises of July 25-31, 1961
are summarized. ' Comments are subdivided into categories of (A)
Equipment, (B)‘Procedures, (C) Training and Personnel, (D) System
Tests, (E) CADFISS Tests, (F) Communications. ’
A. Equipment ) , ! o
. m 4 . . P p R ; o
a. During-Test-378C, CYI reported below normal TTY .
- .operations with both GSC and ATS in the early part
. of the count which they aseribed to poor prapagation. . .
s CTN-also experiencéd TTY circult . trouble in both . = - .
E ij'tJ‘g; directions, before and during the simulated capsule o
L - ﬁﬁﬁiL pass oVer that site.

a
R t
T R airen e NN S

it
e,

In Test 378D, ATS was not able to establish TTY

- contact with CYI. CYI reported minor TTY troubles ..

i while . CTN noted that TTY communications were good. ’ %
“fb. A failure in the radar encoding/TTY equipméent at . ;
WHS resulted in an intermittent transmission of : 5

';“ an erroneous "BU" code in the Call Directing Code
o in lieu of: ‘the! correct "JI" code.
‘c. “The 28RO in the FPS-16 bullding at HAW ‘is ‘down- .
- stairs where no operators are stationed., The radar R
o . printout 1g’ thererore not readily monitored
2. GSFC Confbrence Locp
‘a, A NASA»observer stationed at HAW reported =zn echo :
" on ‘the GSFC Loop during Test 3780. In general, the .
"'l,i ?”absence of echoes on the conference loop Wwas notable
ATy ‘cofiparison with previous exercises, The HAW rew
o port’ of an echo was the only one recelved,




b. TEX, on Test 378¢C, reported failure of voice 1ine to
G8C- from. TEX- Juet'prior to: horizon time of the N
R meulated_capeule which lasted- until the ‘middle of
AR tﬁé*base {approtimateiyf5=minuteeﬁ' " The GSFC Yoop ap-
ent qg;.peared geﬁerally'noiey to the radar operator during
* handover ahd the volce level was:low.
‘¢. The véice line from WOM-to Adelaide was out during
Test 378C for about 30 minutes during the simulated
"nass. of . the capsule at WOM. Bad cross talk alsc
oceurred. for,. 20 minutes prior to the pass.

_ ’ iﬁ;} with the intra-site volume
__“:ntereom Toop, v TEX-attributed their
difficulby to dirty’ relay contacts, bhut a large

part of the problem appears to be assoclated with

t .receipt of reqponses from WOM which are the
1ast to be received Tne time in erval of this
test might he renuceu if the program were rearranged
‘:1 to ccnduct ‘the MOM tests earlier, concurrently with
chers, 'd .
The-com "ter_grggrams were mueb 1mproved over MA-3

Lo "'.‘r'!" 3

‘and 6ber‘,ed'without 1nc1dent during theee tests.

“ﬁL;-Sf_i.gsglags .
L S At BDA. Onﬁ plqthaard openatow ia expected to handle

""vsilw traak. : -
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»'(2) he plotboard operatcr must receive th» word
’ 'by air path that a radar has. valid track from
another coperator. He rannot see the valild
—_ ) , track indicator because the ADC operator's
() . head 1s in the way.

At other sites, where only one radar exists,
local valid track indication would a]SO be

useful to “ne plotboard onerauos.; .
6. Antennas ' MR '
;(:) a. TEX “eporued breakaoe of. an hiv i_ole"

7 mass. :
b. Screnn to frame weld Pai;ares were.
TEX by strapping the mesh to the
intervals by means :-of steelzcnage;

7. Acquisition N

a.

b.

oy e wppa
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The observer at KNO reported that the AAA operator
had difficulty in selecting the TM frequency channel
tc be used for tracking because the TMH/TML switch
is two cabinets removed from his position=.
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B. Procedures
1. Countdown

a. Several observers reported that the M&Q supervisor
made no attempt to nold a debrlefing following an
exercise. The crews were released locally as soon
as MCC released the network (except for Communi-
cations watch).

b. HAW reported that as a result of testing of the
voice circuit by the communications carrier during
the early part of the count, there was no confirmation
that the count was, in fact, in progress until T-4:30.
A TTY briefing message, sent routinely at T-6:00,
would eliminate this uncertainty.

¢. There were several instances of equipment troubles
which did nat appear in the site status reports to
MCC. Particularly during simulation exercises when )
it is felt that non-operation of-a part of the system
will not compromise a mission, a notificaticn of
equipment malfunctions may be withheld by the M&0
supervisor. ]

d. WOM reported a problem in coordinating their trans-
portation schedule with the site activities. The
site is located 30 miles from town on a rough gravel
road. A bus is used to transport the personnel to
and from the site; for this reason it 1is desirable
that scheduled mission start times be maintained.
Additional transportation facilities for shifﬁ crews,
and communication watches would be very desirable to
cut down the fatigue of the crews because they would

not have to arrive on site until required.
2. TTY¥ . ‘
a, A teletype procedural p}oblem was noted at TEX. A
broadcast message advising all stations to switch

V-5
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the time of running DST's was sent by MCC after the
Communications Room at TEX had closed down following
Test NCG 378C. The messaée was not received wnen
the Communications Room opened the next day. The
fact that it was missing was learned accidentally

e nuvmnmamm‘mmmm :

during a conversation with ancother site. The mes-
sage accounting system took no nute of it since 1t
was a broadcast message which is not recorded at
GSFC.

b. Loading of TTY circuits with administrative traffic
was commor after sites were cpened for communication.
If a 24 hour communication watch were maintained at
all sites this load would be avoided. '

¢. The Date Time Group (DTG) convention used for TTY
messages in Tests NCG 378, was found to facilitate
post mission analysis of TTY information flow.

d. During CADFISS Data Flow Test of Test NCG 378C,
when TTY messages were permitted, long messages
caused marked interference so that an abhormal number
of "Time Expired" results were obtained.

N e. HAW reported that the Commun®cations Carrier con-

e . ducted a test of TTY circuits at the start of count-

' down during Test NCG 378D. At CYI, on the same day,

the communications carrier was not aware of the start

-

of the misslion. In both cases the support of the
mission by the site was affected adversely.

f. HAW reported that, in at least one case, the HON TTY (
monitor had stopped transmissions to HAW because of 4
poor propagation and excessive garbling, without
notifying HAW GCC that these conditions prevalle

3. Yoice |

a. Some observers noted that "Taik" buttons on the GSC (

loop were sometimes depressed without attendants at

V-6
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the console, or when the position was not being
used to talk from. This would have the effect of
reducing the received level on the loop.

k. During Test 378C, GSFC was requested to set up a
voice conference loop on circuit FPZ between EGL,
MCC, and BDA for radar handover. GSFC was delayed
irn setting up this circult because a voice com-
muriications check on the GSFC loop was being con-
ducted from MCC at that time.

Station Records

a. Most observers reported a lack, at t.:e site, of
systematic records for equipment mainteriance, both
down and up mission time. Histories of equipment
and component failures, duraticn of outages, and
methods of repair wers largely undocumented.
Uniform forms for recording this type of data were
not available at the sites,. ‘

b. There were reports-that some sites had instalied
equipment modifications without authoriéation. Some
of these modifications do not affect circuits, such
as a special TM display chart at HAW; others may
actually alter the equipment performance in an
undepermined manner. In all cases, such modifica-

; tions are neither standardized nor uniform through-

out the Range. One observer noted that some .
modificationé may have masked weaknesses in equipment
design, adjustment, or calibration.

Test B »

a. EGL reported no provision had been made for checking
the EGL/CNV CADDAC data-link during the .countdown.

b. CAL reported that, although it passed the range pért
of CADFISS Test 81, it was scored as a failure in
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Azimuth and Elevation, which is not revelant to
this test since its successful Test 41 had already
checked the AZ and EL. ‘

c. HAW and CYM reported not having range targets for
the CADFISS test.

‘d. The observers brought back site comments on the
revised BSY's and DST's. These are given in
Appendix D. 7

e. TEX observer reported that BST's were conducted

- theré on almost a dally basis during non-mission
times, and DST's were conducted bi-weekly, as a
matter of routine maintenance. :

6. Radar
a. Observers at radar sites adross the U. S. alij re-

ported confusion and_ﬁbn—pérticipation in the
simulated.radar handover pracedure. Operators were
uncertain of the kind and extent of volce procedure
involved in handover. Eacn site behaved as though
it was isolated without radar overlapr with other
sites. 3
b. The WOM observer stated that the FPS-16 radar at
WOM is made availabie to Mercury only on a non-
interference basis wlth Wobmera range acﬁiviuieé.
It was not available for either the NCG 378D or
the NCG 378C except for CADFISS tests. The radar
- crew thereby did not get exercised as a member of
a Mefbury team. As noted below such exercises are
- essential. _ 7
c,: The MUC observer uncovered an-error in a welghting -
- factor contained in the instructlons for inter-
pretaﬁioﬁ>of the radar printout furnished to all
" observers. As a matter of record, in these in-
- - structions the Azimuth and Elevation welghting -

V-8
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Acquisition System

factor for the VERLORT should read 2.7466 x 10'3,
thz same as for the FPS-16, instead of 5.4932 x 10’3.

r

KNO reported that data recording procedures required
by the MNP Data Acquisition Plan might distract the
Acguisition Aid operators and result in damage to
equipment, e.g. the possibility of antennas swing-
ing into stops at low deviation angles where the
AAA experiences rough tracking.

Observers noted some confusion exists among site
operators as to which signal constitutes the "best
availabie source" for the Acquisition bus. It is
suspected fhat acquisition and siaving procedures
are not standardized betweén sites.

Timing

Some sites reported that wall clocks were reading
in local time and not GMT.
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C. Training and Personnel

1.

e

e
-

MR

Quim o ST e

Procedures

a.

The BDA observer noted that no formal check-out
of the VATS and RAZEL simulation gear 1s made,
nor is status of this equipment reported to MCC.
The BDA observer reported that part of the re-
luctance on the part of the sites to exploit
fully the capabilities of VATS and RAZEL might
stem from the lack of realistic programs apprc- .
priate *to the missidn being simulated.

KNO reported that useful operator training

- experience was obtained by flying Test Alrcraft -
‘232 in accordance with MNTV trajectory. '
. Ail observers noted the initial difficulties

that sites experienced in adjusting to network

- drills after a prolonged period of no network

drills (since April '61). The local site drills
called for early in the test NCG 378 count
appeared to be performed unenthusiastically.

Simulation Equipment

a.

- Sites equipped with VATS simulation gear wereAnot

able to coordinate their MNTV simulation exactly
with the capsule pass because of the time dura-
tion limitation (8 mins) presently. in the equip-
ment. The MNTV vehicle is in a high orbit than
the MA vehicle and is iu view for some sites, up
to 12 minutes. “ 7 i )
The BDA observer reported that the instruction .
manuals for use with VATS and RAZEL equipment
éré,breliminary‘énd'neeq to be improved.

BDA has made 1t possible for the AAA to track
"livg" non-Mércdry space vehicles by a modifi-
cation which allows the Acquisition A1d receiver
to be tuned over a broader band of frequentiles.

V-10



than is used in Mercury. An external oscillator
was substituted for the normal local oscillator

in order to provide the correct intermediate
frequency. This modification wcould permit ron-
Mercury satellites to be tracked at all sites

for training purposes provided the frequency of
their TM carrier 1is known.

The observers at sites without VATS and RAZEL
simulators were unanimous 1in their recognition

of the relative ineffectivenesé of acquisition
and radar tracking simulation at those sites

when compared with sites that had these simulators.
Observers found it difficult to monitor the iAter-
com at various positions because all available -
jacks were occupied by operating personnel;
Training persqnnei would be similarly handlcapped.
The following shortcoming in the VATS simulation
installation at BDA was reported; _
"The Coopsarts Island and Town Hill Acquisition'

'Atds both use the Cooper's Island boresight
"tower as the source of RF for VATS simulations.

The Town Hill half-VATS has no: RF output control.
Therefore, when the Cooper's Island VATS RF
generator is adjusted for threshgld sensitivity
of ﬁhe'Town Hill Acquisition Aid, the Cooperls |
Island Acduisition Aid becomes saturated. An
attempt was made to overcome this by inserting

- approximately 40 db of RF atteauation in each .

of the RF inputs to the Cooper's Island Acquisition
Aid. This fix, hot:ver, did not prevent satura- ’

“tion of the préamplifiers, and general aegrgdétion
of the system response was noted. .The alternative =

of .allowing each of the Acquisition Alds to track
only TM high or TM low during simulation rung
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detracts from realism'., The use of a full
VATS at both locations would remove this
difficalty.

The BDA observers reported that the VERLORT
RAZEL simulation equipment was inoperative

- during Test NCG 378. It had not been used

effectively since it was installed. It
appeared that the VERLORT crew had not become
familiar with, nor did they appreciate the
advantages of using the RAZEL equilpment. In
addition, it was noted that the VERLORT range
simulator, which can be used in conjunction
with RAZEL, was also not operating properly.

3. Personnel

a.

Somecobservers reported an unfortunate tendercy

toward "insularity" on the part.of the operators
of particular systems. Thils attitude was adopted
not only toward other systems at the site but

.also toward the network. Site and netvork drills

as well as missious are required to remove this
attitude.

There were a few instances where new operators
were insufficiently trained. No formallzed
training program appears to exist for training
new men. This 1s especlally 1mp6rcant at sites
where large turnover exists. The M&(0 Super-

- visors, on whom the responsibllity for this

training rests are often too busy with other
matters to implement an effectlive "training pro=-
gram, . L
Observers at the less attractive sltes emphaslized
the need to provide'recreatiohal facilities and
other inducements to aid morale and reduce turnover.
Several observers reported that the M&0 Supervlsors
have become so overloaded with adminsitrative

dutles that they are forced ﬁo neglect thelr oper-
ational functions.

-
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D. System Tests -
' A new set of BST's and DST's was distributed by

the observers to all sites,'as appropriate to the site
equipment. These tests are-listed in Teble V-1,

One objective of this mlssion was to determine
the site reaction to the new lssue of tests. Comments
were solicited from all M& teams in this.connection,
since it was impossible for the observers to derive detailled
deficiencies, errors, and problems from all areas of test.
Test data wes also collected at the completion of the tests.
All_of this original material was forwarded to Mr. G. Burton
of NASA for review and analysis; In addition, the more
slgnificant slte comments are glven in Appendix D,

In this sect16n=of the report, general comments
on the tests are presented, together with some quantitative
data to indicate the magnitude of guantities measured.
1. Results of Tests Duriné'Countdown '

'(a) Detailed Systems Tests (DST)

Since comprehensive maintenaﬂce proaedureé ar=
not beilng followed at many sites, as noted above, the
performance of the DST uncovered many equipment faults.
This results in extended time required to perform the
tests since the equipment must be repaired before the
test. can be contilnued. For th;s and other reasons, such
ag the revisions of the DSTt!s from previous 1ssues, the
data that was collected to evaluate the time requ1fed to
perform the DST's 1is only tentative, IPoreover, many
observers did not obta;n the times réquired to perform
the DST's since they were not specifically rcquested,

.The data that was obtalned 1is shown In Table V-2, The
“last column in Table V-2 gilves an estimate; made by HAW,
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101-1
101-2
101-3A
101-3B
- 101-4A
. 1of¥45
: 101-Le
102

103

.M U U

O R DI W

106 .
107

© 108
109
110

]

111

TS R

wh T

BST NO.

BRI

TABLE V-1

SYSTEM TESTS

DST XO,

Not

Not
Not

. Not

Not
Not

‘Not

Avaigable
Avallable
Avalliable

~Avqilable

Available
Avallable
Available

102

103
104
106
107
108

A, 109

110

System Yested..

veriort Radar

FPS-16 Radar

Verlort Radar Secondary Data
FPS-16 Radar Secon&ary Data
Verlorf Radar Digital Data
FPS-16 Radar Digital Data
MPQ-31 Radar Digltal Data
_Capsule Gommunicatior.s

‘.Qommand

Timing

" Telemetry

HF Point-to-Polnt Radio
TEY N
Intercom '
Acquisition A1d

Naval Recovery



TABLE V-2
TIME FOR COMPLETION OI' BST.s AND DST's

HAW EST,

- TBL-FREE -

%,) TEST/SITE BDA  KNO  2ZB  CAL  GYM  EGL TIME
BST 101-] o
BST 101-2 1:30
BST 101-3  1:54
BST 101-4

{j) BST 102 2:29 1:00

: BST 103 2:29 0:30 )

BST 104 1:47 o
BST 106 1:23 )
BST 108  0:36 o
BST 109 2:10 S BRI B
BST 110 é%gg 'ggggegélfgl.; coT 2
.DST 101-1 5100 . 4100
DST 101-2 . 5130 4:30
DST 101-3 4 6:00 T ;
DST 101-4 | o
DST 102 3:00 6:00 4:00
DST 103 9:00 11:00
DST 104 2130 ~ 4:00
DST 106 3:00 8:00 16:00 ’

' DST .08 4:30  3:00 - T:0

() "7 109 © o 1:30 .

: -4 110 2:00 5:00 8:00° 5:30

O
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of the times required to complete DST's 1f no troubles
are uncovered. Decause of the wide variety of mainte-
nance problems which arise tc delay completion of the
tests, this estimated figure, rased upon experience
with past trouble-free tests, is an indication of the

orobable minimum test duraticn. The ccmbination of
total time (start to finish) pius a report of the
maintenance time interval and the idle time (:ést equip-
4 . ment cccupied elsewhere) would be a better method of re-
‘ porting and should be incorporated in future system test
i) : forms. '

The sites differed ir their preference for the
day in the countdown on whicih to conduct DST!s. Some
preferred DST's as close to launch day as poessible, which
others felt minimum interference and equip.ent disturb-
ance would result if DST's were performed almost a week

in advance. Those sites heciding the iatter view believe
equipment-deférioration does not cccur rapidly follow-
ing a'DST, and that major degradations would be discerned
Lin the BST's. Tab.e V-3 gives site prefer=nce for con-
ducting DST's. Note that HAW and GYM desire a repeat of
the DST'S; GYM feels two days are requireé¢ for each set
of tests. Many sites agreed that more than one day :is
requ;ted if any serious troubles are encountered.
: Table V-4 lists some of the more important
parameters measured in DST's. Typical values arbitrarily

faken‘Tfom the data sheets of one site are given.
— (b) Brief.System Tests -(BST)
Tnese tests are scheduled in the Network
countdown to be completed as follows: BST-101, -107,
. -108 complete by T-4:15; ail others by T-3:10. To
propérly schedule the bheginning of each BST, prior ex- o
perience is needed. Since in this exercise, revised

vV - 16
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TABLE V-3

SITE PREFERENCE FCR DAY IN COUNTDOWN

FOR CONDUCTING DETAILED SYSTEM TESTS

SITE
CNV
BDA
ATS
CYI
o
WOoM
HAW
CAL
GYM
WHS
TEX
EGL

R N L. AR

DAY

F-4 or F-3

F-2

F-5

F-1

F-5

F-5 ,

F-6, F-3 (repeat)
P

F-10 and F-9; F-4 and F-3 (repeat)

F-3
F-5

F-4
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Servo Alignment & Transient

TABLE V-4

TYPICAL VALUES OF SIGNIFICA¥T PARAMETERS
WMEASURED IN DETAL YSTEM TESTS

TEST PARAMETER
VERLORT
Transmitter Power Out (101-1) Total Loss
Average Power
Computed Peak Power
Magnetror RF Pulse Spec.(101-i) Main Lobe Bandwidth
: Total Bandwidth
Magnetron Frequency (101-1) . Wavemeter
Minimum Discernible Signal(101-1)
AGC Dynamic Range (101-1)

ACQUISITION AID
Sum Threshold TM1 pVA
” [{ 5 3
- - %M? AZ
Tracking Threshold
TMl AZ
n n M
) T_2 AZ
4 Svm Tnreshold TM1 EL
1 " m
‘M2 EL
Tracking Threshold
TM1 EL

R fi g
7 TM2 EL

Dyrnamic Range liO

Response (110)
1st Overshoov CW AZ
Seconas Detay - CW AZ
1st OversHhot  CCW AZ
Seconds Decay  CCW
1st Overshoot CW
Seconds Decay CwW
1st Overshoot  CCW
Seconds Decay  CCW-

vV - 18
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VALUE

kg
90
270
2.0
11.0
2480
106

70

158
157

157
155
158
158

157
156

dbm
db

dbw
dbw

dbw

dbw
dbw
dbw

dbw
dhw
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BST's were being used for the first time, the local site
scheduling was not. always appropriate to insure comple-
tion at the time required for scatus reporting in the
Network Count. In some cases this led to computer ‘
related subsystems still being under test at the begin-
ning of CADFISS. Further experience should eliminate
this problem. ’

Table V-5 gives some representative values
recorded in BST's. The dearth of quantitative data in
Table V-5 results from the fact *hat most BST's require

only a simple check mark ') response. Observer com-

ments indicate that consideration be given to incorporgt-

ing more quantitative recording in the BST's than is now
required. The simple check-off 1ist -now used lends
encouragement to artificial results. For example, it

appears that the second BST is not always fully performed.
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TABLE V-5
TYPICAL VALUES OF SIGNIFICANT PARAMETERS

MEASURED IN BRIEF SYSTEMS TEST .

TEST PARAMETER

. VERLORT
Transmitter Test 1C1l-1 Magnetron Current
- = Driver Pléte Current,
Keyer Grid Current
Receiver Test 101-1 MDS @, Padar Frequency
S - Signal Power Level
£ . FE;S— 16 .
- Receiver Test 101-2 Noise Figure Azimuth
" Elevation

Lockron and“Relgase 101-2 . Radar Console

vV - 20
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VALUE

11 ma

505
165

ma
dbm
dbm

8 db
8 db
50 db



E. CADFISS TE3TS
The CADFISS network tests run during MNTV
simulations were generally satisfactory. The program

ard computer diff'iculties noted during the MA-3 network
tests had largely been corrected. Site readiness, as
measured by CADFISS, appeared to be good. Most of the
test failures could be attributed to incorrect site -

"procedures or minbr, non-radar problems.

The Network Countdown for F-0 day included
three periods for running CADFISS tests. These were:
(1) A Roll Call starting at T-4:00 (tests 21
through- 25,41,42,81, and 82)
(2) ‘A Data Flow test period starting at T-1:53,
coneisting of tests 41,42,81, and 82
-(3) An option period starting at T-0:40, during
which reruns or confidence tests could be

conducted. ' . R

The F-Plus day countdown, which started at T-4:00,
eliminated the Roll Call tests. Reruns of failed or
timed out tests were deferred until the next test‘period
This helped to keep the test duration within the scheduled
time. y

During the T-0:40 option period on Test NCG 378D
a long TTY message was introduced by MCC. This message

blocked CADFISS cues, and resulted in several time-exptrations.

The message was an‘ISI which was quite importent to the
conduct of that dai s simulation. The decision to introduce
it during the CADFISS test was a '"Flight Controller decision.

Had it been deferred until.after the CADFISS tests, & network
hold would probably have been required to insure that all

sites received it prior to T 0

vV -21 }
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CAL experienced repeated range target test 81
failures in azimufh and elevation. These were generally
due to grourd clut*er when the Verlort radar was rointed -

N

at the range target which resulted in poor tracking in
azimuth and elevation. Since the range target test is
1ntenéed only to test range, failures in azimuth and
elevation have no significance and should riot be included
n CADFISS reports to the sites.
} : HAW and GYM have no radar rarge targets. All (i
- 81 and 82 tests at HAW and all 81 tests at GYM are con- |
sequently scored as time expired. These tests should not
be scored:-for EAW and GYM until they obtaln range targets.
: During MA-3, most CADFISS runs extended beyond

- “their allotted countdown times. For MNTV, only the first- :
; ‘ Roll CaIl for NCG 378D ran overtime (by six mi nutes), and

i‘ ' that was due to a delayed start. N
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F.

COMMUNICATIONS

1.

Network Structure

The MNTv—l missions called for the
following communicetions arrangements on 1ts
simulated mission days:

a. For N.7-378D on July 25, the full network
with all part-time circuilts was called up.
Howe&er, no critical coverage was requested,

b. For NCG-378C on July 26, the part time .
circults were not called up but critical

coverage was requested. ( For ‘this mission LDN,:

CYI, KNO and ZZB shared use of the -17

Circu;t HON, CTN, WOM and MUC shared use

of the -02 (radio) circuit and HAW .used the
.= 503 Circuit., - o

 'The continuity of service of the circuits and

equipment on these two simulated mission days

~was only fair because the number of interrup-

:tions, outages and garbled messaées exceeded the -
number that was normal for the Network. Table

V-6 . -glves the details of the major difficulties.
Traffic Analysis ) ; oy

" a, Informataon Flow

. The ‘traffic analysis of teletype
communications of the MNTV-1 missions was
examined for "{nformation flow" between -

originator and recipient.. This is-in contrast

to the analyses conducted on previous simu-
lated missions in which a study was made of
message transmission delays on the TTY

network The distinction is principally in

Jthat "information flow! 1is the more ino;usive_ -

o -
-
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TABLE V-6
MNTV-1 MISSIONS
PRINCIPAL COMMUNICATION NETWORK TROUBLES
NCG-378D - July 25, 1961
Teletypewriter )
0200z USAF-2 Ckt to BDA out throughout this
‘mission because_of radio-transmitter -
~ trouble at fndrews AFB., | s :
0311z Poling trouble at ONV o
L “.83323; 15 mins.  ATS ckt garbling R
R o5ﬁd”f T | T
 0620). 1& mins, Sydney - Vancouver th.garbling .
. ‘__7 R N - L . ' *i_' o ‘71,:‘”
B ‘8%%%% v:'Radar Data sent, to GSFC computer also
06127 inadvertently sent to MCC. N,
)‘ﬁgggggg 62 mins.., CKE to ATS interruptions LT

1115Z) = oy viao o w‘
- 120623 - 51 ‘Mins. - Uroup- II TTY ciruuits open to

i‘CNV Orlando

o)

. GSE-MCC F.P. #3 . Out about 1 hour
_ GSC-BDA #1274~ ©  Out about 10 mins.
o . _GSC-BDA #1431 =~ Out about 1“hour }
v TUHS Data (MCC-GSC) " . - T

© Line #1264 ©. ° . .Out abowt 1 hour.. . . - s i
R (One of four) . T e L T
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TABLE 6
CONT'D.

( .-NCG-378¢ - July 26, 1961

i:) Teletypewriter .

» -17 Ckt - A long time was required to establish

operating c_ir'cui{: ghared; by CYI, KNO and ZZB .

because of continuous FOX transmissions from CYI.

Several hours delay in opening traffic to these

" o sites. - I 3 '
O745Z - 02 Ckt HAW-SYD open-10 minutes
08112 GYM radar to CNV in.error

- P

.-0

11127 - 02 Ckt propagation difficulties -
. Voice '
s, 11147 Voice to Australia was in and out because of

propégatioq troubles
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I ) - term which recognizes the message processing
o 3 in the communication'icenters at botn the
sending and receliving end. This 4iricludes
= the time-stamping, tape-cutting and checking,
étc. operations. -To permitlﬁhis analysis a’ ' - {f
directive was issued to. all sites that the
s’carting “date time group" (DTG) of their -
messages should be that ol the time stamp

on the originator 8 copy as 1t entered the
communications room. The end DTG was to be
that of the time of completion of tape

- punching and checking (which corresponded to

Y

Delayed messages are. shown in N
swo'categories : ‘those bétween 5 and 10 0 ;;j ;;';,{b
e AT minutes, and those ‘exceeding 10 minutes. B L
'::; ; oL -.l These'compilations show fhat about three- , - r}

;. . ; ', '“” quarters of the’ messages were beilng delivered : ;
Lﬁ?ff~} L= to the recipient within five minutes of orig- - ;!vgx
i - ination, This 1nclu@es all processing, tape = ‘:‘55.
ting checkins and. electrical transmission. -~ ?‘ €‘W
. ,_Qst“*messages should not cccupsbecause of the o “E f‘jjf
B 'ﬁ"”"aae acccunting procedure ‘which requires = S S
retrensmiss*cns whenever ‘omitted messame a
numbers are ncted, However, some losses dild

..ellewing t"- ,e eeg
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Sum Messages

Of particular interest is the arrival
times of the t2lemetry summary (SUM) messages
at sites. These were considered useful to
the récipient if they arrived before midpass
(point of nearest approach). "he results for
Test n2G-378D are given in Table V-9. (It
should be noted th-t the SUM messages for tre
NC3-378 series (MNTV) were substantially ab-
breviated over those in a Mercury Atlas

- mission and hence the. preparaticn time was

not typlcal of a real mission.) Table 9 shows
that many sites had the benefit of SUM message
information from the next preceding site
although the SUM from HAW would be the last

one received‘by most of the stations across

the United States prior to-the capsule pass.
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TABLE V-9 _
LAST TELEMETRY SUMMARY MESSAGE ARRIVING
BEFORE MID PASS FOR 3ITE
Test NCG-378D - July 26, 1961 - 0
ORBIT ORBIT ORBIT
i SITE I II III
. MCC : HAW CTN
{ ~ ®BpA ‘ - WHS GYM
ATS : o TEX GYM ~
CYI : MCC “BDA (NA) J
KNO MCC ~ BDA ATS
ZZB KNO : KNO. 7 ORNO
10S. 278 27B - ZZB
MUC - 108 S 108 108
, WOM o Ies 108 - MuC
4. .- CIN : WOM N WOM (NA)
HAW ‘= N - orN WOM -
4 CAL (NA) ' HAW ‘ HAW
oM - HAW . HAW - HAW
WHS . - HAW HAW . HAW
TEX, - HAW HAW HAW

EGL HAW - HAW HAW

- - NA - Capsuie deces not pass wlthin range-
of this site during iIndicated orbit.

5
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APPENDIX A

Schedule of NCG-378 Tests

. No. of
Date Test !io. Type of Test Iift-off Passes
July 25, 1961  378E  Site Drill  Local Option  --
culy 26, 1961 378D F~0 Network 08002 3
N Drill ’
Fuly 27,-1951 378¢C F+1 Netwerk 10002 1
] Drill : ,
suly 28, 1961 ~—— Maintenance Local Option - :
July 29, 1961 378B DST!s Local Option . -- » .y
July 30, 1961 — Day Off ————— - L
“July 31, 1961: -——~  MNTV Mission  ---——-—- -- T
Péstponed .
4
b
. | H
> - ) : . :‘f

Nl - - B
N AR N PN



APPENDTX B

Deployment of BTL/WECo Observers for
MNTV-1 Mission

Site Observers
] CNV :P. Freemar. (W
< J. Hitbert (B
< {i}' P. Johnson (W)*
J. Zullo (B) . -
= GSC C. Boaz (W)
C. Schramm (B) X T
, G. Tolson W) . L
BDA P. Bearer B; ) '
) : H. Franke. (B N
. P. Lein (W = .
R. Wise (B ?
o iDN - J. Anderson (W)*
F. Polkinghorn (B)" .
B _ ATS’ W. Adams (W)* - - Lo
2 . CYI | A. Crisson (W)* = - S s N
: M. Fabian (W)* :
KNO E. Bunney (W)* Sy ’
: R. Sheerin (W)
ZZB . R. Palmer (W9 cL
s e ~R. Small (W)* L *
108 H. Kraus (B) -
.- A. Schmigel (W)*
5 ) ‘MUC _ L. Ferrara Ewg )
~ " H. Barrier W)*
WOM, " F, Habich (W)
'J. Kocik (W)*
‘CTN G Cheeseman w) . -7

g indicates Bell Telephone Laooratories
W) indicates Western Electric Co. .

July 25 - July 31, 1961

3 o v

L ;ndicates -resldent at site . - N ;'gu 1,ffff5

=

, . o
< ¥ . J
PR -
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B - TN e

- Site Observer
HON H. Benson (W)*
H. Kulp (W)=* . -

HAW 7 ‘ » J. Johnson (B)
; R. Hutchinson (W)*
P. Sofranik (W)*

: CAL ) J. G. Kreer (B)
‘ A. Roth (W)* : T

. GYM ~J. Baldi (W) _ _ , i
: . WHS ~° L. Wolf (W) - (
TEX - _R. Cerino ’B; . 2T

- e © C. Jester (W *

b

A o2 . EGL - . N. Higgins (W) -
. : < . ;:; - - =
. N - - - ) R co- =
“
o~ N . - N
: } R
i 5 ;
T > i
P = ’ '
i : ) :
H - N ? “
. B - K
d' o
3 k& s |
- ~ 4 ) ]
B . h )
Ai_ = - - ‘) - :(/
L& 2 - 3 : v
7 v “ ) # o
M P o =
. = Y ’
. .
IR - B} M ' M}"- .
_41’. ; i
~ , K (" < < a
-
- “ i c©
5 .
o R
< * -
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APPENDIX C

Observer TTY Report Format

TO MCC S
ADM . :
ATIN: P. J. JOHNSON '
OBSERVER REPORT |

SITE DATE ‘ S

I. TRACKING

e A A A S R BB T S
3 1 - T e ' - N

o TIME AZ° EL RANGE . TIME AZ EL RANGE -
© PASS-1 " " o -
~ PRED ‘ o , o )
" RADAR " VERLORT - Co . ms-16 . o T
VALID o - o |
INVALID L ' e
. AA o : : 7 I
_coN . , 7
10s . , -

N
5 A |
AT S e e

e

B

€ v

&

.
o f
i AEEU
o R [ L L
« L
‘- - RN
e .- ”ﬂ' 2 o " - "
5 FRy < arcyyr S, cue
T TR %
¥ PR

Wrp 9
mae

PASS 2 N ‘ SRR
PRED = _ | - ‘ e
RADAR - VERLORT - FPS-16 -
VALID . L
INVALID __ ' ' s il

CON = - N ST
LoS . e >

-
[V v Y
\ -
“ I - Lig
& - -
- .
= . g .
. L . - ./ M
Y Y
. ’ . B .
2 . .
- - R




I. TRACKING (Continued)

TIME AZ EL RANGE TIME AZ EL RANGE

PASS 3
PRED .
RADAR VERLORT FPS-16

VALID

INVALID
AA

CON

10S

: HANDOVER TIME VERLORT . FPS-16
‘ FROM TO FROM TO

PASS 1
PASS 2
PASS 3

|

|
i
1]

- II. ACQ:- RECEIPT
PASS 1
PASS 2
PASS 3

|
]
|

|
|

III. TM SUM TRANSMIT
PASS 1
PASS 2
PASS 3

) . »
# T
(s S e

a

B
i



Iv.
b
V.
VI.

VII.

TTY SUMMARY

IN

TOTAL

IOST

DELAY 5-10 MIN.
DELAY 10 OR MORE MIN.
GARBIED

RETRANS

OouT
TOTAL

QUALITATIVE EVALUATION:

C-3

CKT

CKT

CKT

RN
RN

COMMENTS 3

SUGGESTED CHANGES:

SIGNED:

Yon
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APPENDIX D

Site Comments on Brief and Detailed 8ystem Tests

Test NCG 378

A. General Comments

1.

ZZB: It was the oplinion of the M&C personnel that
Issue ITI of the BST!s anu DST's was adequate, There
were no apparen! problems except in the case of the
timing subsystem where 1t was felt that the tcat
requirements were too strargent. ,
I0S: It was stated that Issue II of the System Tests
exhibited considerable Improvement over Issue I
through the deiction of superfluous material and

more practical procedures. It was the opinion of .
site personnel that the significance of DST results

‘was diluted by the four-day intzrval between DST ber-

formance and the scheduled launch day, The oninion
was expressed that the System Tests were valild and
useful when integrated intc a normal Mercury
countdown.

HAW: It was stated that D3I!'s should be performecd
no earlier than ¥-3 day. Also DST's should be per-
formed prior to the siart ~f the seriles oflnetWork“dnills »
since the BST's performed during each drill are pre-
dicated upon the prio. performance of DST'!s. The .
length of some BST!s caused th- 3ite to swart the
lc2al countdown l-hour earlier than ihe typicél siﬁe
count in order to assure completion oi. schedule, '
TEX: It was suggested that additlional time be al-
lotted for BST's to avoid conflicts in equipment
utilization,

RS P
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B. BST 101

1.

BST
a.

"EGILz Tzansmitter test, item 5, shouid read 250 -

101-1. Verlort Radar )

EGL: A large portion of this BST is not appli-
cable to the MPQ-31 Radar Set.

TEX: [t should be roted that the power supply

o

.and magnetron current values given are for "coder -

OFF" operation. ,
101-2, FPS-16 Radar -

-~

KW minimum. -

Lock~On and Release, item 1.b, suggests
setting IRACQ and FPS-16 threshold to within
10 db of the MDS (fcor beacon operation) to

“minimize possibility of locking on noise.

CAL: Receiver Test, item 9, should read "BEACON
MFC-MGC" instead of "BEACON SFC-MGC", "position
to boresight™ instead of "lock on boresight", and
deletion of AGC voltage measurement.
101-3A, Verlort Radar Secondary Data.
HAW: It was felt that the mission scale factor
should be used for scale vector check as the
existing check appezred ts be redundant.
TEX: Section IV, item 1.n, suggests changing
cnannel 4 scale factor to 150 {yds/inch with
the P/C converter at 2 M yds. Since channel 4
is not used during the folding-plot operation, (?
this ‘would obviate manual changing of the P/C
to 4 M yds. during a pass.

Section IV, item 3.b, typographical error,

" should end "25-inches above X, axis. and lock".

N
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C:ﬁ

BST

. BST

2.

D-3

Section IV, item 5, if suggestion is
approved for item 1.h, this section should be
changed to read "radar range set at 1-M yds and
the P/C converter set at 2-M yds". A
@GYM: Thils site submifted a draft of a proposed

BST to replace BST 101-3A.. This daft will be
forwarded to NASA/IRD.for evaluation.

101-4A, Verlort Radar Digital Data ,
HAW, CAL, TEX, EGL: All Sites reported extreme -
difficulty in performing the Static Radar Tests
due to the "coarse™ granularity of the radar
controls when compared to the "fineness"™ of the
digital printouts. ° : ’
101-4B, FPS-16 Radar Digital Data
CAL, EGL: Simulated FPS-16 Radar Inputs, step 6,
this step was.found-to be efroneoug. No teletype
sutput was obtained when TN23 was removed.
EGL: Radar Data Self Test,.step 1, switch refer-
red to in second sentence should be "S-102" instead
of "3-101". ‘ ’
Radar Data Static Test, add step 6, "Press
range Recycle switch on FPS-16 console. Check
for octal-4 added to the range MSD character”.

DST 101-2, FPS-16

The following comments and/or suggestions were

made by EGL:

Section 3.1 and 3.2: Sanborn recorder sens;tivity
should be set to obtain full range of the operating para-
metars. : :

‘Section 3.4.1 and 3.&.2: Incomplete, no range simu-

lator rate given. Suggest a value of 10 K yds/sec. Mode
of operation not stated (FPS-16 or IRACQ).

A n e wmmrnenent D
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" Section 3.7.1 and 3.7.2: Console bandwidth-potentio-
neters should be set for maximum (fully clock-wise).

P TR RRTEN, TR SV P SR O T i)
——1

Section 3.5: Maximum rate should be noted. ~
Seetlion 3.5: Ut was felt that more detalled IRACQ .
checks should be made. For example, check the scan, modes
of operation and interval ne.essary to acguire the target
in each mude, etc. .
Section 3 10 and 4.0: Separate boresight checks forvr
a“gles,and\rangg térgét checks for range. ) {“
1:D.--DS?—1O2 Capsule Communications

1. ZZm:
: * Section 5 1.1.6: Reference is made to a non-
existent Figure 13.. ' '
) Section 5.1.1.8: The phras: "channel 5" should
be added.. - , ‘
Section 5.1.2.1: Sentence should read "Repeat
test Steps 5-1.1.1 through 5.1.1.8 with the following
exceptions: ", — : E
Section 5.2.1. 1. Should read "Figure 1" instead
. of“Figure 4, .
2, ‘HAW: Scheduling of G/A, TM, and AA radiations should
be done on a non-interference basis.
: . Applicable portions of referenceéd materlal should
S ~ be included in the DST. ’

T Provide operators with separate data form to R
record results. . ' (;
>3. CAL: DST 102?3, instructicns and data sheet do not /
agree. Shbuid speclfy elther signal-to-noise meas-~

urement of a fixed amplitude input signal, or the

input signal amplitudé necessary to obtain a given s

< . signal-to-nolse value.

2 _,"\
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E.

F.

DST-103, Command

1.

2.

HAW: Several poertions of the Command DST were not
applicable to the dual 10-KW system at this site,
GYM: Suggest KY 17. check of frequency of all tone
oscillators be incorporated into DST-103.

Section 5.2.2.0, this portion cannot be performed
since the Station Guardian alsc switches on low in-
cldent power. To accomplish this check, an external-
dc voltage source must be used to simulate reflected
power. Suggest Fluke Power Supply or 1.5 velt flash-
light cell and a 10-K ohm potentiometer.

DST~103 should be revised to minimize the number
of transmitter switchovers since this acticn:removes
éll~power, including filamerts, to the master unit.

DST-106, Telemetry

l.

20

CAL: DST-106 should include a measurement of the
‘frequency response and a noise level chéck of the
transmission lines connecting the telemetry console
and the telemetry. recelvers, particularly when the

distance separating these two locations 1is very large.

Measurement of the signal-to-noise ratioc c¢f the
recelvers between T-6 hours and T-0 would increase
confidence in the telemetry system,

HAW: The receiver calibration procedure could not
be used due to attenuation in the long length of
coaxial cable required at this site. ’

For MNTV, the preamplifier calibration was ac~
complished by feeding the signal generator output
to the HF test antenna and the recelvers were call-
brated by feeding the signal generator directly into
the recelvers, ]
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The DST should include an equibment check list
§ specifying switch gositions, light status, ete. , ,
o ' ' 3. TEX: A discfepancy exlists between Table III of -
' the DST and the pen assignments listed in Section VII
of Mercury Network Procedures. ) : ‘ <
CET and TORF Trigger Level Calibration checks:-
it would be preferable to have the "Set Level” ex-
~ pressed in decomm percentages rather than volts.
G. DST-110; Acquisition Aid . o (
hl.,»HAW:_ﬁDifficulty;wasfexperienced in meeting the
Acquisition Data Console indicator specification
of 1.5 degrees due to the long lire length whi~h
apparently Introduced a reactive component in the

PN
mea e atier VR

N

© s
Y p

b circuit,

%; Accuracy requirement for the acquisition aid

%§ slaving of the Verlort and FPS-16 to the boresight
é,. ) coordinates is believed to be tighter than the system
i design. ) -

'% Section 7.2.1 specifies a battery box but gives
i - " nc¢ instructions on 1ts purpose.

2. EGL: Section 1.0.0.f, should read "Decrease the
signal generator output below the AGC threshold and
then increaSe the generator output until the AGC
volfage becomes negative".

‘Pedestal leveling should be checked.

3. GYM: Section 2.e appears to be in error since pre-
vious information stated that the VCO deflection
should be 5 KC/division.
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